Ternary Schiff base copper(II) complex [CuL(tmpda)] (where H 2 L is N-(salicylidene)-L-valine; tmpda is N,N,N ,N -tetramethyl-1,3-propanediamine) has been characterized by UV-Vis., FTIR, and single crystal XRD. The crystal structure displays a distorted square pyramidal geometry in which Schiff base is bonded to the Cu(II) ion via phenolate oxygen, imine nitrogen, and an oxygen atom of the carboxylate group through the basal plane and the chelating diamine, N,N,N ,N -tetramethyl-1,3-propanediamine, displays an axial and equatorial mode of binding via NN-donor atoms.
Introduction
Transition metal complexes derived from Schiff bases have attracted attention of the researchers for their extensive application in the field of industry and biology [1] . The Schiff bases derived from amino acids and o-hydroxy aldehydes or ketones are found to be tridentate [2, 3] . The metal complexes derived from N-alkylidene or N-arylidene alkanato have attracted much attention owing to their interest in several fields of biological systems, as well as due to their electrochemical properties. Schiff base amino acids are very good chelating agents. The transition metal complexes derived from salicylaldehyde and amino acids can serve as nonenzymatic models for the more complicated metalpyridoxal (vitamin B6) amino acid Schiff base systems and are the key intermediates for many metabolic reactions of amino acids catalyzed by enzymes [4, 5] . Transition metal complexes derived from amino acid Schiff bases were reported to exhibit antimicrobial, antitumor, and antilarval activities and also act as mimetic systems of enzyme models [6] [7] [8] [9] .
Herein, we report the synthesis, crystal structure, and spectroscopic studies of Schiff base copper(II) complex derived from N-(salicylidene)-L-valine and, an aliphatic chelating diamine, tmpda.
Experimental

Materials and Physical Measurements.
All the reagents and chemicals were procured from commercial sources and were used without purification. Copper(II) acetate monohydrate, salicylaldehyde, and N,N,N ,N -tetramethyl-1,3-propanediamine were purchased from Sigma Aldrich.
Molar conductance of the complex was measured in DMF (10 −3 M) using a direct digital conductometer. Elemental analyses of the Cu(II) complex were performed with a PerkinElmer model 2400 series II CHN analyzer. FTIR spectrum of solid complex was recorded using KBr pellet in the region of 4000-400 cm −1 on AVATAR 330 spectrophotometer. UVVisible spectrum of the complex in DMF was recorded in the region of 200-800 nm using a Hitachi U-2800 spectrophotometer.
Synthesis.
The procedure for the synthesis of Schiff base copper(II) complex is given below and the structure of the Schiff base is depicted in Figure 1 turned yellow. To the above solution, copper(II) acetate monohydrate (0.61 g, 3 mmol) was added and the reaction mixture was stirred for 1 h, followed by addition of tmpda (0.3 mL, 3 mmol). The mixture was stirred for another 2 h at the same temperature. The resultant green colored solution was filtered and kept at room temperature. Green colored crystals were obtained after the evaporation of the mother liquor. Finally, it was filtered and dried.
Analytical data of Schiff base Cu(II) complex are given below:
Elemental analyses found (calculated) %: C: 55.26 (55.25); H: 7.63 (7.57); N: 10.18 (10.17).
X-Ray Crystallography.
Single crystal X-ray diffraction data of the Schiff base ternary copper(II) complex was used for data collected on a Bruker single crystal Kappa Apex II diffractometer. Single crystals of Cu(II) complex suitable for X-ray diffraction study were obtained from slow evaporation of the mother liquor at room temperature. A green colored crystal of the Cu(II) complex having the dimensions 0.13 × 0.22 × 0.25 mm was used for the X-ray crystallographic analysis. Crystal data were collected using graphite monochromatized Mo-K radiation ( = 0.71073Å). The structure of Cu(II) complex was solved by direct methods using SHELXS-97 and refined by full-matrix leastsquares techniques against 2 using SHELXL-2014/7 [10, 11] . All the nonhydrogen atoms were refined anisotropically. A summary of pertinent crystal data along with further details of structure determination and refinement is given in Table 1 .
Results and Discussion
3.1. Solubility. The Cu(II) complex was found to be freely soluble in DMSO, DMF, and ethanol at room temperature, whereas it is partially soluble in water and chloroform. The lower molar conductivity value (2.3 Ω −1 cm 2 mol −1 ) of the complex in DMF (10 −3 M) indicated the nonelectrolytic nature [12] .
Crystal Structure of [CuL(tmpda)].
The selected bond lengths and bond angles of the Schiff base Cu(II) complex are listed in Table 2 . The Cu(II) complex crystallizes in the tetragonal system, with the space group P43 and with the values = 10.7750(6)Å, = 10.7750(6)Å, and 
C (2) C (3) C (4) C(5) C (7) N (1) C (1) O (2) C (16) O (3) C ( . This confirms the monodentate coordination of the carboxylate ion present in the Schiff base ligand [15] . The appearance of bands at 466 and 557 cm −1 is assigned to (Cu-O) and (Cu-N), respectively [16] .
The electronic absorption spectrum of Cu(II) recorded in DMF (10 −3 M) showed an absorption band at 280 nm and 365 nm can be assigned to - * transition of aromatic chromophore and n- * transition of imine moiety, respectively. A broad band observed at 650 nm corresponds to d-d transition.
Conclusion
A ternary Schiff base copper(II) complex [CuL(tmpda)] was synthesized and characterized by UV-Vis. and FTIR spectroscopy. The structure of the complex was unambiguously studied by single crystal XRD. Molar conductance measurement confirmed the nonelectrolytic nature of the complex.
